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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention : 

[0001] The present invention relates to an interactive 
multimedia system for supplying Information to users in 
their homes and, more particularly, to an Interactive mul- 
timedia system with distributed Information processing 
and storage which is hardwired to the user through ex- 
isting cable television systems. 

2. Description of the Related Art : 

[0002] Distributed processing and storage are rela- 
tively new concepts In data management and - because 
of the various technological hurdles - have not been 
considered until now for application to the field of vide- 
otex. The Prodigy® information service, which is now 
being marketed nationwide by Sears and I BM, claims to 
use a distributed database architecture. However, that 
system only distributes the database to regional main- 
frame computers. Their underlying technology - as with 
all other current videotex technology - still relies com- 
pletely on the maintenance of continuous, real-time, 
two-way communication of a personal computer (or oth- 
er terminal) in the home with a mainframe computer at 
some remote location. Nearly all videotex services use 
phone lines and modems to link the two, though some 
experiments with two-way cable TV and other media 
have been attempted. An example for a videotex system 
that uses cable TV lines to display video information to 
a user Is disclosed In US-4 616 263. This system com- 
prises a central data processing facility to store the video 
Information and to supply It to the cable TV operator at 
the head end of the cable TV network. 
[0003] The existing systems have numerous limita- 
tions. 

[0004] Since each user of a traditional videotex sys- 
tem is directly connected to a central mainframe when 
on-line, this central computer must be capable of simul- 
taneously handling the many subscribers it gets during 
prime usage periods, while it may sit almost Idle the rest 
of the time. As the number of users Increases, additional 
large computers must be added to the system at great 
expense. Any problem with the central computer or the 
communications net linking it to the users can cause the 
entire system to cease functioning. 
[0005] The speed with which information may be re- 
trieved from such systems Is limited to the speed with 
which the central computer can recognize the users' re- 
quests and locate the information In Its central data stor- 
age media. Even the largest and fastest of central com- 
puters cannot overcome the severe limitations of how 
quickly information may be carried by the phone lines 
or other media that connect It to the user. Phone lines 
have a narrow bandwidth and can carry only a limited 



amount of Information at any one time. For example. It 
takes 8 to 1 0 seconds for a central computer to send a 
screen full of just text information to a user terminal over 
a telephone line, assuming a typical communications 

5 speed of 2400 baud. A complex graphic or photographic 
quality image could take at least y? hour per Image. 
[0006] The newer Integrated Services Digital Network 
(ISDN) and fiber optic cable technologies will provide 
greater Information transmission capability for busl- 

?o nesses, but these technologies will not be wired Into a 
large number of Individual homes for at least another 
ten years. Moreover, even using high speed fiber optics 
connecting a central computer to a home terminal, the 
largest of computers cannot keep up with an entire city 

'5 of users especially during prime time. As an example, 
the largest airline reservation system can only process 
8000 transactions per second. 
[0007] This bandwidth problem has never been ade- 
quately addressed by those working in the field because 

20 - until very recently - all computer interfaces were just 
character-based or used very low resolution alphamo- 
saic style displays utilizing protocols such as NAPLPS 
or Teletel. While simple character-based information 
may be transmitted over phone lines relatively easily 

25 the resulting display is difflcultto Interpret and use. Even 
simple alphamosaic displays take long enough - about 
8 seconds - to transmit over a phone line that the level 
of Interactively declines and, with the low quality of the 
display, the systems tend to become uninteresting and 

30 awkward to use. After the novelty wears off, the typical 
consumer finds that the difficulty of using such systems 
to obtain useful Information, coupled with their slow 
speed and uninteresting graphics, makes other more 
traditional ways of obtaining Information, I.e., printed In- 

55 formation, more attractive. 

[0008] Graphic user Interfaces, particularly those us- 
ing the high resolution, "photorealistic" displays are far 
more interesting and easier to use, but require vastly 
greater amounts of data to be transmitted in order to 

40 generate Interesting screen images that will respond to 
the user's requests quickly. What has not been ad- 
dressed by workers In the videotex field Is that, while 
wide bandwidth transmission media remain very limited 
and/or expensive, the relative costs of memory media 

45 such as magnetic disk drives, dynamic random access 
chips (DRAMs) and other ways of storing data have 
been dropping quickly, as has the cost of fast microproc- 
essors that can efficiently access and display data 
stored in the media. This suggests that a highly distrlb- 

50 uted architecture would overcome the bandwidth limita- 
tions and provide a cost effective and very fast informa- 
tion delivery system. The system of the present inven- 
tion exploits these ongoing technological changes and 
thus overcomes the above-noted problems In the vide- 

55 otex field. 
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SUMMARY OF THE INVENTION 

[0009] The invention is defined by tine independent 
claims. The dependent claims are directed to preferred 
embodiments of the invention. 
[0010] An embodiment of the present invention, un- 
like prior art systems, can provide easy-to-understand 
photographic quality images and full-motion video, ac- 
companied by sound (speech and music), as well as tra- 
ditional text and graphical information. This combination 
is commonly referred to in the art as a "multimedia" sys- 
tem. This is possible only because the data needed by 
the user is stored locally in the memory of the processing 
module or node that is serving the individual home or 
small group of homes over the existing broadband me- 
dia of the coaxial TV cable drop that goes into each 
household and directly to the television set. Because 
each local node can handle ail of the households at- 
tached to it, and since it is independent of any central 
computer except for daily updates, the system is also 
very reliable and economically scalable. Whether \\no 
households or two hundred thousand households use 
the system simultaneously will not impact performance, 
and the system will continue to work and provide infor- 
mation to end users even if the source of updates, usu- 
ally from the central processing computer, is shut down 
for quite some time. 

[0011] Briefly, the system of the present invention in- 
cludes: 

a regional processing center for assembling and 
processing the information to be transmitted over 
the television cable distribution system; and 
a plurality of nodes coupled to the cable television 
distribution system for capturing and storing the 
processed and assembled information, each node 
being associated with at least one of the home tel- 
evisions. 

[0012] Preferably many cable television subscribers 
share the information stored in a node. A subscriber can 
display and interact with the information stored in the 
associated node by communicating commands to the 
node. Since each of the nodes in the cable television 
distribution system contains a substantially identical 
copy of the information transmitted by the regional 
processing center, the subscriber interacts directly with 
the information stored in the node, and not with the in- 
formation stored in the regional processing center. 
[0013] In an embodiment of the invention, each of the 
nodes in the system is coupled to a feeder cable of the 
cable television distribution system at a location imme- 
diately after the cable line extender amplifier (approxi- 
mately every quarter mile). Typically, there are from one 
to ten taps of four or more outputs each between any 
two line extender amplifiers on a feeder cable, all of 
which are served by one node. The nodes transmit the 
information to the home televisions at television channel 



frequencies unused by the cable distribution system for 
transmitting ordinary cable television programming. 
These frequencies are typically above the last used ca- 
ble TV channel. 

5 [0014] Feeder inserters are used to connect the 
nodes to the feeder cable. The feeder inserters include 
a low pass filter for blocking information from any up- 
stream nodes, while permitting the video frequencies 
used by the cable system for ordinary cable television 

10 programming to pass through downstream unattenuat- 
ed. 

[0015] The nodes output information to their associ- 
ated home televisions over a plurality of frequency chan- 
nels. A home interface controller coupled to each home 

'5 television receives and descrambles a channel from the 
node, preferably on the next available frequency chan- 
nel (on a contention basis). The home interface control- 
ler communicates back to the node on a low band fre- 
quency on a polled basis. In this contention embodi- 

20 ment, each of the home interface controllers contains 
electronics which unscrambles only the channel as- 
signed to it for viewing by the user In other embodi- 
ments of the invention, the controllers communicate with 
their associated node on a non-contention basis. 

25 [0016] As mentioned above, the user retrieves select- 
ed multimedia information by sending commands back 
to the node. These commands travel to the node over 
a return path using the existing cable television wire, just 
as the multimedia information itself sent from the node 

30 to the home televisions travel over the existing cable TV 
wire. 

[0017] Preferably, users of the system are provided 
with a remote control touch pad device, available with 
or without a full typewriter style keyboard, for inputting 

35 user commands into the home interface controller cou- 
pled to their television. Alternately, or in addition, the 
home interface controllers are adapted to receive user 
commands from a conventional PC keyboard, via an in- 
frared interface attached to the keyboard. 

40 [0018] Yet another option is to provide users with 
printers for printing hard copies of information received 
from the node, including tickets to entertainment events 
or coupons for merchandise discounts, etc. 
[0019] Preferably, the system is configured to allow 

45 user responses to be transmitted from the subscriber 
terminals to a selected merchant. The user responses 
return to the selected merchants after passing up the 
subscriber cable to the node, then via a telephone line 
attached to the node (or the upstream nodes send user 

50 responses downstream to an end node, which has the 
telephone line). Optionally, as an added convenience, 
an autodialer device may be provided to dial the tele- 
phone of the user to allow the user to speak directly to 
a system advertiser, for example the seller of an item 

55 described in a classified ad on the system. 

[0020] The importance of the present invention to the 
electronic information distribution and multimedia indus- 
tries is that an embodiment of the invention can deliver 
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photographic quality images, as well as full-motion vid- 
eo with sound, to millions of homes simultaneously. The 
system can meet peek demand periods, and most im- 
portantly, can deliver information with a look and feel 
equivalent to what the home viewer has come to expect 
from network television, i.e., interesting colorful 3-D 
graphics, photographic quality Images and smoothly 
rendered text. This contrasts to existing systems with 
limited graphics that look like video games and have jag- 
ged, poorly rendered text. Prior art videotex systems 
could not do more, or look better, without adopting the 
approach outlined in this summary, and set forth in 
greater detail below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] These and other features and advantages of 
the present invention will become apparent when the fol- 
lowing text is read in conjunction with the accompanying 
drawings in which: 

Fig. 1 Illustrates the regional network architecture 
of the invention, where a regional facility receives 
and preprocesses data for all the cities in the region 
and distributes the preprocessed data to respective 
cable TV systems, and where the data Is in turn 
broadcast to nodes for access by individual home 
Interface controllers; 

Fig. 2 illustrates the hardware of the present inven- 
tion coupled to a typical cable TV system. Figs 2A- 
2C illustrate various alternative configurations for 
coupling nodes to a cable TV system; 
Fig. 3 illustrates a diagram shoving the node of the 
present invention connected to a typical cable TV 
feeder and shoving the connection of a node to a 
cable TV subscriber home; 
Fig. 4 Is a diagram showing the bandwidth usage of 
the system on a typical TV system; 
Fig. 5 is a schematic of a feeder Inserter which is 
used to couple each node Into the cable feeder; 
Figs. 6A and 6B, collectively, represent a schematic 
diagram of a node; 

Fig. 7 is a schematic diagram of an extender module 
which Is used to add more channels to a node; 
Fig. 8 is a schematic diagram of a home Interface 
controller which Interfaces between a node and a 
user's TV set; Fig. 8A is a blockdiagram of the frame 
grabber circuitry of the home interface controller; 
Fig. 9 Is a diagram of a second embodiment of the 
Invention in which a tap interface is used to reduce 
the amount of electronics in each home Interface 
controller; 

Fig. 10 Is a schematic diagram of anode In a second 
embodiment of the Invention; 
Figs, 11 A and 11B, collectively, represent a sche- 
matic diagram of the tap interface used in the sec- 
ond embodiment of the invention in a contention 
configuration; 



Fig. 12 is a schematic diagram of the tap interface 
used in the second embodiment of the invention in 
a non -contention configuration; 
Fig. 13 Is a schematic diagram of the simplified 

5 home Interface controller used in the second em- 
bodiment of the Invention; 
Fig. 1 4 Is a schematic diagram of a still further em- 
bodiment of the Invention In which all the node elec- 
tronics are In the home interface controller of each 

10 user; 

Fig. 1 5 Is a schematic of the touch pad remote con- 
trol device preferably used In the system of the 
present invention; 

Figs. 16-18 illustrate, respectively, an optional PC 
'5 keyboard interface, a home Interface controller tel- 
ephone interface, and video input electronics for in- 
putting user-created video to create classified ads; 
Fig. 19 shows the operation of the invention to re- 
motely control electronic products In a subscriber's 
20 home; 

Fig. 20 shows an embodiment of the invention in 
which information is sent to the nodes from an ex- 
ternal source; 

Figs. 21-25 illustrate various bandwidth utilization 
25 schemes for distributing decompressed television 
programming using the nodes of the present inven- 
tion; 

Fig. 26 illustrates an embodiment in which the 
nodes of the invention are disposed in remote sta- 
30 tlons of a telephone company fiber optic system; 

Fig. 27 illustrates an embodiment In which RF dis- 
tribution nodes are utilized and the bulk of the nodes 
electronics and storage is centralized In a node at 
the headend; 

35 Fig. 28A illustrates the simplified electronics of a 
distribution node; Fig. 28B illustrates the electronics 
for video compression/decompression in a node; 
and Fig. 28C illustrates the feeder inserter electron- 
ics for a distribution node. 

40 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

I. SYSTEM OVERVIEW 

45 

[0022] The present Invention is a distributed computer 
system that offers a variety of consumer-oriented infor- 
mation and advertisement sources. The user interacts 
with the system using a remote control device and views 
50 the system output on an unmodified home television set 
as just another TV channel. 

[0023] A small home Interface controller containing a 
remote control receiver sits atop the TV set and Is con- 
nected to the cable TV wiring in series with the user's 
55 television. This unit transmits user remote control ac- 
tions back up the subscriber cable TV drop to a local 
computer - called a node ~ which is wired to the cable 
line outside the home. 
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[0024] The node computer directly interacts with the 
user and has stored, on an internal storage mediunn 
such as a hard disk, a complete copy of all data of the 
entire system. This node computer is complete in all re- 
spects and does not have to refer back to a central com- 
puter to complete user information requests. The node 
computers are placed throughout the cable system on 
poles, underground, or in apartment building basements 
and each serves about 40 homes apiece. 

II. DATA FLOW THROUGH THE SYSTEM 

[0025] Referring now to the drawings, where like ref- 
erence numbers indicate like elements, and specifically 
referring first to Fig. f , data for the system originates 
from various contracted information providers or service 
providers. Data from these providers is received via 
computer modem over telephone lines 2 by regional 
processing center 4. Advertisements and information 
listings, such as classified ads and TV listings, come into 
the regional center 4 throughout the day This informa- 
tion is processed and customized into data "magazines" 
for each cable system. A processed data magazine is 
ready to go by the next morning and is transmitted via 
computer modem over telephone lines 6 to a computer 
8 placed in the headend 10 of the target cable system. 
[0026] The headend computer 8 acts as a store and 
forward device to receive this data and rebroadcast it to 
all of the nodes 12 throughout the cable system 14. The 
headend computer 8 transmits the data updates at a 
preferred data rate of 9600 bps or greater. The entire 
set of updates is transmitted repeatedly until the next 
day. This ensures that random noise induced data errors 
not corrected by the block error correction codes are 
corrected on the next pass of the data set. 
[0027] It should be noted that since the headend com- 
puter 8 acts merely as a buffer, it is not a required ele- 
ment of the system; i.e., the system could operate with 
the data being sent from regional processing center 4 
directly to the nodes 12. However, the headend compu- 
ter 8 is included in the preferred embodiment of the in- 
vention since it provides an extra level of backup storage 
in event of a failure of a regional processing center. 
[0028] The home user interacts with the system using 
a infrared remote control device. The remote control sig- 
nal is received by a set-top unit called a home interface 
controller (NIC) 16. MIC 16 sends the user commands 
received from the remote control back up the cable drop 
to node 1 2 outside the home. 

[0029] Some of the information and services carried 
on the system offer interactive sessions with the user, 
such as purchasing tickets for the theater, music or 
sports events, as well as home shopping opportunities. 
The user's choices are relayed from the node 12 along 
the feeder cable to the last downstream node (the "end 
node"), and from there back to the headend computer 
via a telephone line 1 8 connected to the end node. The 
headend computerSthen relays user response packets 



back to the regional center 4 over telephone lines 20. 
The regional processing center 4 converts user re- 
sponse packets into a format expected by the particular 
service provider and relays the user data back to the 
5 respective provider via computer modem over tele- 
phone line 22. 

III. INFORMATION CONTENT AND SYSTEM 
DATABASE 

10 

[0030] Typical information carried on the system in- 
cludes: TV listings for a month in advance; classified 
ads; Yellow Pages type ads and listings, local restaurant 
guide; local entertainment listings; and miscellaneous 
'5 information such as: current sports scores, financial 
news, traffic conditions, current weather radar image 
and forecasts. 

[0031] The various sources of information and adver- 
tisements will originate in digitized video format for pic- 

20 torial information, digitized sound for radio, and ASCII 
or EBCDIC text for textual information. Listings and ad- 
vertisements will be transmitted to regional processing 
center 4 via computer modem from the supplier's com- 
puter (computer to computer link). 

25 [0032] The regional processing center 4 converts and 
normalizes incoming digitized pictures, digitized sound 
and text into system standardized'format. The normal- 
ized data is then moved into an object-oriented data- 
base. Each object in the database is made up of one or 

30 more of the following components: one or more digitized 
photographic or computer-graphic images (e.g. se- 
quences of images for animation); digitized sound 
tracks; a hypertext-like script language (to define, based 
on user input, when and how to show images and play 

35 audio); textual information (such as body text of a clas- 
sified ad or company address and hours of business); 
location coordinates of enterprise or business (used to 
compute distance of business from users home); and 
thesaurus entries (used to store associations between 

40 objects). 

[0033] Once normalized and stored in the object da- 
tabase, the data are grouped by category (TV listings, 
classified ads, etc.). The grouped (categorized) data are 
then further processed to establish relevant associa- 

45 tions or meaning amongst the data objects. The asso- 
ciations, where relevant, are added to the respective ob- 
jects in the form of thesaurus entries so that the asso- 
ciations travel with the data object. 
[0034] The hypertalk-like script language, mentioned 

50 above, is used to guide the user interface program in 
translating user commands from the remote control into 
actions on the user's TV screen. For example, these ac- 
tions might include displaying an image and playing an 
audio track when the home user, using the remote con- 

55 trol, positions an on-screen cursor on top of a particular 
icon, word, or other image and then presses the "PLAY" 
button on the remote control. 
[0035] The data objects of the system database are 
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advertisements in the form of layered or stacked infor- 
mation whicli allow a viewer to dig into the stack (like 
turning pages in a catalog) to reveal levels of information 
that interest the viewer. The layered advertisement is a 
video equivalent of a consumer brochure or catalog 
where the viewer can flip through at will to view relevant 
sections. 

[0036] The data structure of the layered advertise- 
ment can be used for any type of information carried by 
the network. The advertisements carried by the system 
can be text only such as a simple classified ad for a 
used car, or could contain a picture of the used car for 
sale. The system can store and display in layered fash- 
ion an entire catalog for a department store vith hun- 
dreds of images and audio tracks in one object module. 
Alternatively, the system can store as an object module 
a list of information, such as a month of TV listings. If 
desired, that month of TV listings can contain selected 
images of actors of scenes from movies or TV shows 
that are displayed along with audio tracks when the 
viewer browses through the TV listings. 
[0037] To summarize, the system utilizes a general- 
ized storage methodology to package diverse kinds of 
information from audio/visual full-motion segments to 
static images to textual lists of information. The layered 
data structure presents a uniform structure to the de- 
coding and display logic which the user interacts with. 
[0038] Information and service providers, ad agen- 
cies, newspaper ad departments, etc. are supplied with 
video-graphics workstations based on popular personal 
computer technology. These workstations contain pro- 
prietary and commercial software to enable third parties 
to create finished, broadcast quality advertisements 
combining short full-motion segments, still images, and 
audio as desired. These advertisements can then be 
transmitted via modem to the regional processing center 
for preparation for inclusion on the system database. 

IV OVERVIEW OF THE DISTRIBUTED 
ARCHITECTURE OF THE SYSTEM 

[0039] The regional processing center 4 is responsi- 
ble for the processing and assembly of the complete 
sets of information (called magazines) for each cable 
system. Once the data is assembled and processed at 
the regional center 4, it is ready for viewing. The data 
needs only to be transferred to nodes 12 for access by 
the home users. 

[0040] The nodes 12 are the end point of the distrib- 
uted architecture of the system of the present invention. 
Each node 12 can serve up to about 60 homes on a 
contention basis (with an optional node extension mod- 
ule 124 discussed below), where up to 31 of the 60 
homes can use the node independently and simultane- 
ously The home user Interacts with node 12 through a 
home interface controller 16 using an infrared remote 
control device 40 (discussed later). 
[0041] The node 12 receives and stores on an internal 



mass storage medium all of the advertisement data 
broadcast by the headend computer 8. The daily broad- 
casts from the regional center to the computer 8 and 
then from the headend computer 8 to the nodes 1 2 con- 

5 sistonly ofchangestothenodedatabase. Thesechang- 
es consist of additions of new data, deletion of expired 
data, and changes to existing data. These updates will 
affect approximately 20 percent of the total database, 
for a given day, although the system is designed to ac- 

10 commodate 100% change every night. 

[0042] The entire database that a user interacts with 
is local to the user. A full bandwidth TV channel is avail- 
able from the node 12 to each home. A cable system 
may use a thousand or more nodes. This is in contrast 

'5 with past and present videotex systems communicating 
over telephone lines with 1/1000 the bandwidth of a TV 
channel and a singular central computer to serve an en- 
tire city of tens of thousands or more. 



[0043] Referring to Figs. 1 and 2, some advertise- 
ments are created at information suppliers and ad agen- 
cies offices on workstations. Data listings, such as TV 
listings, movie listings, and classified ads are imported 
from information providers via computer modem over 
telephone lines 2 into the regional processing center 4 
and converted into advertisement object modules. 
[0044] Once normalized, the object modules are 
grouped together for transm Ission to thel r respective ca- 
ble TV system. The data magazine (group of advertise- 
ments) is transmitted over leased line 6 at a preferred 
data rate of 56 kbps (although the data rate can be an- 
ywhere between 2400 band to T1 (1 .544 Mbs/sec). The 
headend computer 8 then rebroadcasts the data mag- 
azine at an appropriate data rate (preferably 9600 baud) 
across the cable system to all nodes 12 simultaneously 
to update the nodes' databases. 
[0045] The headend computer 8 is preferably an in- 
dustrial microprocessor-based controller computer with 
high capacity magnetic or optic read/vide storage devic- 
es. The output of the headend computer 8 is an rl carrier 
at 74 megahertz (between TV channels four and five). 
This carrier is modulated using a simple frequency shift 
key (FSK) technique, preferably at a data rate of 9600 
bps. 

[0046] The data modulated 74 mhz carrier is connect- 
ed in the cable TV headend 10 to the existing cable TV 
plant through the rf combiner along with the regular ca- 
ble TV channels. As in an ordinary or typical cable TV 
system, the output of the RF combiner connects to the 
trunk coaxial cable 24. The trunk 24 is a high quality 
coaxial cable that forms the backbone of the cable sys- 
tem. Trunk amplifiers 26 are placed every quarter mile 
to maintain signal strength. At cross streets or where 
needed, bridger amplifiers 28 split some signal off of the 
trunk to supply the feeder coaxial cable 30 which runs 
down residential streets. 
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[0047] Like the trunk cable 24. the feeder cable 30 has 
amplifiers, called line extenders 32, placed every quar- 
ter mile ■- which usually equates to every ten telephone 
poles. At every telephone pole, and sometimes mid- 
span, taps 34 are spliced onto the feeder. Each tap 34 
usually has from four to eight outputs to which subscrib- 
er drop cables 36 are attached. The subscriber drop 36 
attaches to the home and then runs inside, terminating 
at the subscribers' TV sets 38. There are usually two 
line extender amplifiers per feeder cable, sometimes 
there are three amps, but rarely any more for signal 
quality reasons. 

[0048] One node 12, is placed at the start of the feeder 
cable just afterthe bridger amplifier 28. Additional nodes 
12 are placed after each line extender 32 along every 
feeder cable 30. As an example, for a large cable system 
of 100,000 homes with typically 2000 miles of cable 
feeder, there will be approximately 8000 line amplifiers. 
Such a system would correspondingly employ 8000 
nodes. 

[0049] In an alternative embodiment shown in Fig. 2A, 
the node connected to the start of the feeder cable 30 
can also service homes up to the first line extender 32 
on other feeder cables connected to the same bridger 
amplifier 28. If a return path is added, a single node 12 
can also service homes on both sides of a line extender 
32, as shown in Fig. 2B. Finally as shown in Fig. 2C, if 
the line extenders 32 on a feeder line are upgraded to 
pass 650 MHz and if a return path is also added, one 
node can service all homes on multiple feeders from a 
single bridger amplifier 28. 

[0050] The home user interacts with the system using 
an infrared remote control 40. The remote control signal 
is received bythe Home Interface Control (HIC) 16atop 
the user's TV set 38. HIC 16 Is connected in series with 
the subscriber cable drop 36 (and cable converter box 
when used) and the user's TV 38. The user commands 
are relayed back up the subscriber cable drop 36 and 
through the tap 34 backtothe node 12 on the pole near- 
by the home. This signaling, between HIC 16 and node 
12, is done in the 5 to 50 MHz band, which is reserved 
by all cable system for return channel signaling. 
[0051] The last node 42 on each feeder 30 has a tel- 
ephone line 18 attached that is used by that node to 
send user responses back to the headend computer 8. 
All nodes along the feeder (usually two nodes) upstream 
from the end node 42 send their user responses to the 
end node 42 via an rf carrier at 74.5 MHz (between chan- 
nels 4 and 5) at a preferred data rate of 9600 bps. To 
complete the loop, the headend computer 8 sends user 
responses back to the regional center 4 via datalink 20. 
[0052] In summary, the system moves data updates 
across the cable system without using any cable TV 
channels by utilizing unused inter-channel space. The 
return path for interactive services Is up the subscriber 
drop to the node at a low frequency then downstream 
In inter-channel space along the feeder cable to the end 
of every feeder, then telephone lines back to the head- 



end computer and telephone lines again to the regional 
computer center and telephone from there to the re- 
spective service provider. The aggregate delay from us- 
er back to service provider is no more than 5 seconds. 

5 

VI. BANDWIDTH UTILIZED BY THE SYSTEM 

[0053] Referring now to Figs. 3, 4 and 5, each node 
12 broadcasts on up to 32 standard TV channels. The 

10 32 channels are broadcast as a block of adjacent chan- 
nels above the last used channel of the cable system. 
For instance, if the cable system offers 50 channels of 
service, then the system of the present invention will use 
channels 51 to 82. The frequencies of 462 to 654 MHz 

'5 would be used by the present invention on a 50 to 450 
MHz cable system. If the cable system used 50 to 300 
MHz bandwidth, the present invention would use 31 2 to 
450 MHz, etc. These frequencies pass through the tap 
34 and any splitters inside the home, but do not pass 

20 through the line extenders 32 or bridger trunk amps 28 
unattenuated. These outband frequencies are unusable 
by the cable system from their headend because of the 
bandwidth limitation of the series of trunk and feeder 
amplifiers. 

25 [0054] The shaded areas of Fig. 4 illustrate the band- 
width usage. The vertical grey bands passing through 
28 and 32 represent areas of minimum bandwidth. For 
a typical cable system, as mentioned above, this band- 
width is 300 to 450 MHz. The node 12 exploits the un- 

30 used bandwidth of the feeder cable 30, taps 34, and sub- 
scriber drop 36 to the home, which is a minimum of 600 
MHz. This is represented by the horizontal hashed area 
44. Each node 1 2 only services the taps up to the next 
line extender 32, which is usually less than twenty taps 

35 total and an average of thirty homes. 

[0055] Some signals in the 462 to 654 MHz range 
from the nodes 12 will pass through line extenders 32, 
as the line extenders do not have a sharp cut-off at their 
top frequency - 450 MHz in our example. To deal with 

40 this, the feeder inserter 46 contains a low pass filter 48 
that sharply blocks the band above 450 MHz, so that the 
next node 12 can reuse the 462 to 654 MHz frequency 
range for the next group of taps up to the next line ex- 
tender, and so on. 

45 [0056] When a user presses a key on the infrared re- 
mote control 40, the HIC 16 receives the command and 
modulates it onto an 11 MHz carrier which is sent up the 
subscribe drop 36 through the tap 34, through the feeder 
inserter 45 and into the node 1 2. The feeder inserter 46 

50 containsanotchfilter49toblockthe 11 MHz carrier from 
going further upstream (left in the drawings) on two-way 
cable systems that have return path amplifiers (5 to 50 
MHz) installed in the line extenders 32 and bridger am- 
plifiers 28. 

55 [0057] All HICs 16 signal backtotheir respective node 
12 on an 11 MHz carrier. To avoid contention, the node 
12 polls the HICs 16 on 12 MHz In a round-robin fashion. 
This HIC pollingfrequency also carries data for the print- 
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er 50 when the user chooses a selection on screen that 
allows printouts, such as store coupons or theater ticli- 
ets. A third use of this 12 MHz carrier is for available 
channel status from the node 12 to the HICs 16. When 
the user first picks up the remote control 40 and touches 
any bottom, the HIC 16 reads this status word and se- 
lects the lowest channel available, if any. The HIC 16 
then signals back to the node 1 2 on the 11 MHz carrier 
to reserve the channel. 

[0058] For interactive services, such as home shop- 
ping or purchasing tickets, the user responses need to 
get back to the respective service provider. As men- 
tioned above, the system supports two-way interactivity 
via a chain of store and forward nodes. Assume a user 
is interacting with the left-most node in Fig. 4. User re- 
sponses are transmitted on a 11 MHz carrier from the 
HIC 16 and travel up the drop 36 to the node 12. The 
node 12 transfers the users response on a 74.5 MHz 
carrier to the last node 42 on the feeder cable 30. The 
end node 42 includes a modem 67 (Fig. 6A) and trans- 
fers user responses via telephone lines 1 8 to the head- 
end computers, which relays the user responses to the 
regional center 4, which finally transfers the responses 
to the respective sen/ice provider. The total delay 
through the network will be less than five seconds from 
user to service provider. 

VII. OVERVIEW OF THE NODE AND HIC 

[0059] All but one of the channels of the system are 
interactive. These interactive channels are allocated on 
a first-come-first-served basis. All channels are scram- 
bled and a channel can only be viewed by the home that 
it was allocated to. Once allocated, the channel is de- 
scrambled by the HIC 16 for each respective viewer. A 
system channel is assigned to one and only one home 
upon request (the user activates the remote control 40 
to request a channel). The channel remains allocated 
until the user releases it or a certain number of minutes 
pass without any activity from the user. 
[0060] There are enough channels available for any 
particular node to allow for a 2 to 1 or greater contention. 
Audio/video rf modules (described later in connection 
with Fig. 6B) are inserted (4 channels per module) to 
populate a node for the desired contention level. 
[0061] Once a system channel has been allocated to 
one of the approximately forty homes that can contend 
for it, the home user interacts with the node 1 2 in privacy. 
The channel is notviewable by other homes. Tothe user, 
the system is a dedicated channel to their TV set. The 
user interacts with the system using the remote control 
40 to move an on-screen pointer over an icon, text, or 
image of choice and presses a button on the remote 
control 40 marked "PLAY" to select choices and call-up 
desired information. 

[0062] When the user tunes to the system channel, 
the channel is displaying the latest TV listings. All sub- 
scribers on the cable TV system can see this service by 



just tuning to the cable television channel assigned to 
the system of the present invention. Upon tuning to this 
channel, the user sees the non-interactive channel of 
the system. If the user picks up the remote control 40 

5 and touches any button, a request is sent to the node 
12 for a dedicated system channel. The system then 
switches to one of the up to 31 dedicated interactive 
channels automatically (assuming one is available) and 
the user can begin to use the system, unaware of the 

10 channel change. 

[0063] The change from the non-interactive display 
only channel to an interactive channel is effected by the 
home interface controller (HIC) 16 on top of the user's 
TV set 38. The home interface controller 16 monitors a 

'5 12 MHz FSK data stream from the node 12 modulated 
with a polling command to activate HIC 16 in a round- 
robin fashion. (An alternate embodiment uses the verti- 
cal blanking interval of the non-interactive channel to re- 
ceive channel assignment and channel release com- 

20 mands from the node). 

[0064] Since the user typically spends a significant 
amount of time viewing menus and other nonmoving 
displays of information in using the system, the virtual 
channel can be released for use by others during these 

25 "dead" periods (when no new information is being re- 
ceived from the node) by installing a frame grabber 39 
in each HIC. Thus, the user is assigned a virtual channel 
only during the short periods that data is actually being 
transferred from the node to the HIC, making more effi- 

30 cient use of the virtual channels and thus avoiding con- 
tention problems. 

[0065] Frame grabber 39, shown in detail in Fig. 8A, 
consists of frame grabber control logic 202, a video D/ 
A converter 204, a video RAM 206, a video A/D convert- 

35 er 208, and a NTSC encoder 212. In operation, the 
frame grabber control logic 202, upon receiving a gating 
command from CPU 80, activates video D/A 204 at the 
appropriate time (based upon the NTSC synch signal) 
to convert a frame of video into digital data. That frame 

40 of data is stored in video RAM 206 at an address sup- 
plied by frame grabber control logic 202. The frame of 
data stored in video RAM 206 is converted back to video 
by video D/A converter 208 (under control of frame grab- 
ber control logic 202), routed to NTSC encoder 21 2 and 

45 then out to an A/B switch 41 . A/B switch 41 , operating 
under control of CPU 80, gates either the video from the 
virtual channel or the frame of video from frame grabber 
39 to RF modulator 98, from where it is gated tothe us- 
er's TV as described later. While the A/B switch 41 is 

50 gating video from frame grabber 39 to the user, the 
stored frame of data is repeatedly read out of RAM 206, 
converted to video, and routed to the user's TV. This 
process continues until the viewer is ready to turn to a 
new page or screen on his TV. 

55 [0066] As shown in Fig. 8, the electronics of the home 
interface controller 16 is designed to convert not only 
the stored frames of data, but also any of the available 
interactive channels, to the same channel as the non- 
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interactive attract mode cinannel (channel 1). The HIC 
1 6 also contains an infrared receiver that receives com- 
mands from the remote control 40. The received com- 
mands are modulated onto an 11 megahertz carrier and 
sent up the cable from the home back to the node 12 
outside. 

[0067] The remote control device 40 (Fig. 1 5) is based 
on battery operated, standard infrared remote control 
technology. The remote control has a touch pad area 52 
where the user presses a finger and causes a pointer 
cursor on the TV screen to move proportionately The 
touch pad 52 is a wireless analog to a mechanical 
mouse as used by the Macintosh computers, among 
others. 

[0068] The system preferably Includes a thermal or 
Ink jet printer 50 connected to the HIC 15, allowing the 
system to printout on demand hardcopy of Information 
on the TV screen. The printer 50 can also print store 
coupons for special promotions. Another Intended fea- 
ture is for the printer 50 to print theater, sports and con- 
cert tickets encoded with a unique universal bar code. 
These bar-coded tickets can then be scanned at the 
theater or stadium for validation. Tickets of all kinds can 
be purchased over the system with the user entering a 
credit card number and PIN code on the TV screen. 
[0069] To summarize, the system of the present in- 
vention Is a distributed processing based system de- 
signed to provide a highly interactive and stimulating en- 
vironment to the consumer. The system displays photo- 
graphic quality images in both still frame and short full- 
motion segments and in both cases with synchronized 
audio. Because of the ability to display photographic- 
quality images, the system Is not based on any graphics 
protocol such as NAPLPS or GKS, etc. The system tran- 
scends the video game-look of current and previous vid- 
eotex systems. 

VIII. TECHNICAL DESCRIPTION OF NODE AND HIC 

[0070] Referring now to Figs. 5-8, data updates from 
the headend computer 8 are received off of the cable 
TV feeder cable 30 on a 74 MHz carrier through a direc- 
tional coupler 58 and splitter 59. The data is demodu- 
lated by rf data receiver/demodulator 62 (at a preferred 
output data rate of 9600 bps) which feeds I/O processor 
64. The I/O processor 64 transfers data to system RAM 
66 which is then read by the CPU 68 and transferred to 
the local hard disk 70. (As shown in Fig. 5, DC power 
for the node is provided by a power supply 60 which is 
driven with AC power from the cable feeder via a power 
combiner 55). 

[0071] The node control software places the received 
data into the system database and performs several in- 
dexing steps to knit the data into the existing database 
categories. These categories Include product types, 
product names, company name, category that product 
or service belongs to etc. In addition, the database up- 
date Items (advertisement data objects) contain the the- 



saurus entries that link the database entry (object) Into 
a hierarchical thesaurus, establishing a network of 
meaning and associations amongst the data In the node 
database. 

5 [0072] When a user tunes his or her TV to the system 
non-interactive channel (usually one channel higher 
than the highest channel used by the cable system), the 
user will see a non-Interactive system channel showing 
the latest TV listings scrolling by on the TV screen. The 

10 user cannot Interact with this image as the viewer is 
watching an attract mode only channel (system channel 
one at 462 MHz). All viewers on the cable TV system 
can see this channel simultaneously whether they have 
a home Interface controller 16 installed or not In their 

'5 home. The home interface controller 16 has a trap 72 to 
block this channel, but the trap 72 Is shunted by an rf 
switch 74 allowing the signal to pass until the user picks 
up the remote control 40 and presses any button. The 
r/c command from the user is received by an Infrared 

20 receiver 76 mounted on the HIC box atop the TV set. 
This signal Is demodulated by remote control receiver/ 
demodulator 78 and passed to the HIC CPU 80. 
[0073] The HIC CPU 80 starts the process of acquir- 
ing an Interactive, dedicated system channel - so the 

25 user can Interact with the system - by reading a status 
word from the data stream sent by the node 12 down 
the subscriber drop 36 on a 1 2 MHz carrier. This carrier 
is picked up off of the subscriber drop 36 through direc- 
tional coupler 82 and through splitter/mixer 84. RF data 

30 receiver 86 detects and demodulates the signal into a 
serial data stream which feeds a CPU I/O port. The HIC 
CPU 80 reads the status byte and selects the lowest 
available Interactive channel number (1 of 31). If all 
channels are busy which should be a rare event, a red 

35 indicator 88 lights to indicate busy The HIC CPU 80 will 
continueto watch the status word until a channel Is avail- 
able. When a channel is available and live, the HIC CPU 
80 lights a green "ready" light 90. Assuming a channel 
is available, the node 1 2 will assign the channel to the 

40 requesting HIC 16. The HIC CPU 80 will address the 
assigned channel on the programmable channel tuner 
92. Th6tuner92 demodulates the channelfrom rf to vid- 
eo. However, none of the interactive channels are 
broadcast with video sync Information and are, there- 

45 fore, scrambled and unviewable on an ordinary TV set. 
[0074] All 32 system channels are synchronized by 
the same video sync generator in the node 1 2. To reap- 
ply video sync to the Interactive channels, the HIC 16 
extracts sync from the attract mode channel. This is 

50 done by channel tuner 93, which Is always tuned to non- 
interactive channel 1 at 462 MHz. The tuner 93 demod- 
ulates system channel 1 and passes the composite vid- 
eo signal to a NTSC sync extractor 96 which then pro- 
vides sync to a NTSC sync adder 97, reconstituting the 

55 interactive channel to full composite video. 

[0075] Once resync'd, the interactive channel video is 
modulated by rf modulator 98 to system channel 1's fre- 
quency (462 MHz). The CPU I/O causes RF shunt 74 
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to open, allowing the 462 MHz notch filter 72 to tal<e ef- 
fect, removing the attract mode cliannel. Tlie inverse of 
this I/O command gates on tlie RF modulator 98, placing 
the interactive channel on the same frequency. To the 
user, nothing has happened, other than the screen hav- 
ing changed to the initial menu. The user may now in- 
teract with the system. 

[0076] There are 31 Interactive channels utilizing the 
spectrum from 468 to 654 MHz. These interactive chan- 
nels are created from Images and sound from an adver- 
tisement data object stored in RAM memory 100 in the 
node 12. The data object Is placed in RAM 100 as the 
system determines the need to display information or 
Images and play sounds. The data object to be dis- 
played Is called off of the hard disk 70 and placed in 
system RAM 56. The data object contains compressed 
video and audio components. The CPU 68 reads a com- 
pressed Image out of RAM 66 and passes the image 
through the image deccmpressor 1 02. The output of the 
decompressor 102 is put in RAM 100. The same proc- 
ess is applied to audio tracks from an advertisement da- 
ta object. As with the video component, the audio track 
Is read off the disk 70 In a compressed form. The CPU 
passes the compressed audio to the digital signal proc- 
essor (DSP) 102 for decompression and then passes 
the uncompressed digital audio to RAM 100. 
[0077] The video sync generator 1 04 drives the video 
display logic 106 which clocks the digital image out of 
memory and through a video digital to analog converter 
108, producing an analog video waveform. The digitized 
audio track is clocked out of memory when required and 
applied to an audio digital to analog converter 1 09. The 
audio processing takes place in the audio processing 
logic section 1 1 0. The video and audio components are 
encoded in the NTSC encoder 1 1 2 to create a broadcast 
quality video signal applied to RF modulator 114. Al- 
though the NTSC sync generated in video synch gen- 
erator 104 is combined with the video and audio com- 
ponents for timing purposes In order to perform proper 
NTSC encoding, the sync signal Is thereafter sup- 
pressed from the interactive channels (i.e., all channels 
except for channel 1 ) by sync suppressors 1 1 5. As men- 
tioned above, the absence of sync from these channels 
prevents users from viewing a channel dedicated to an- 
other home. 

[0078] The output of the RF modulators 114 are ap- 
plied to the RF combiner 116, which acts an RF mixer 
to produce a broadband signal of the combined chan- 
nels. The combined channels are then passed through 
a mixer/splitter 118 In the feeder Inserter 46 (Fig. 5) and 
Inserted onto the feeder cable 30 through a directional 
coupler 120 to passed down to the taps 34 and down 
the subscriber drops 36 to the homes. 
[0079] The node extension interface control 122 is 
logic to couple the CPU 58 with a node extension mod- 
ule 124 (Fig. 7). The extension module 124 provides 16 
additional Interactive channels and Is required for the 
full 32 channel (31 interactive) capability described 



above, since each CPU can only handle 16 channels. 
Ordinarily, 16 channels (15 interactive) can adequately 
handle 40 homes on a contention basis; however, 31 
interactive channels are required in high density areas 
5 of the cable system such as apartment buildings. The 
output of the node extension module 124 connects to 
the RF combiner 1 1 6 of the primary node through direc- 
tional coupler 126. 

?o IX. ALTERNATIVE EMBODIMENTS 

[0080] Various alternative embodiments of the 
present invention are possible. In one alternative em- 
bodiment shown In Fig. 9, much of the circuitry from HIC 

'5 1 6 Is removed and transferred to the tap, specifically to 
a tap interface 128. Fig. 10 shows the node electronics 
for this embodiment of the Invention. Only the attract 
mode channel electronics remain in the node 12; as 
shown In Figs. 11 A and 11 B, the tap interface 128 now 

20 contains the electronics for the interactive channel, but 
there Is only one such channel, and this channel must 
be shared on a contention basis between the four 
homes normally connected to the tap. Tap interface 1 28 
also contains notch filters for connecting the single In- 

25 teractive channel to the first home that selects it, while 
the other homes remain connected to the non-interac- 
tive channel. 

[0081] In af urther embodiment of the Invention shown 
in Fig. 12, tap Interface 128 contains separate process- 
so ing electronics for each of up to 60 homes connected to 
the taps associated with a node. In this embodiment, 
there is never any contention between homes for the 
data stored in the node. This should be contrasted with 
the first preferred embodiment of the invention, where 
35 there is some contention, but only up to 32 sets of 
processing electronics are required, one for each chan- 
nel. 

[0082] In yet still another embodiment of the present 
invention shown In Fig. 1 3, all of the node electronics is 
40 provided In the HIC 16 of each home. In this case, each 
HIC 16 would Include essentially all of the electronics 
shown In Fig. 10 but, as In the embodiment of Fig. 12, 
there Is no contention whatsoever between homes. 

45 X. INFRARED REMOTE CONTROL 

[0083] The infrared remote control device 40 prefera- 
bly used in the present invention Is shown In greater de- 
tail In Fig. 1 5. The touch pad area 52 of the device con- 
so sists of a membrane switch array 132. In Its Inactive 
state, all outputs of 1 of 1 6 demux 1 34 are on, sensitizing 
all vertical columns of array 1 32. When the user touches 
any point on the array the closure of a switch Is detected 
by 1 of 16 mux 136, causing the output port labelled 
55 "ANY OUT" of 1 of 16 mux 136 to go high and thus ac- 
tivating timer 138. The high output from timer 138, in 
turn, activates gated oscillator 140 and deactivates the 
continuous "all on" state of 1 of 1 5 demux 1 34, initiating 
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the scanning and reading of the columns and rows, re- 
spectively, of array 1 32, via 4X4 matrix counter/scanner 
142. The switch closures detected by scanner 142 are 
encoded with a corresponding touch pad position 
(based upon the timing of the scanning) by parallel to 
serial Manchester encoder 144, and the encoded signal 
Is sent to infrared transmitter 1 46. 
[0084] Referring to Fig. 19, the infrared remote control 
device 40 is also adapted to receive Infrared signals sent 
from an Infrared transmitter 77 on remote control infra- 
red transceiver78 in HIC 16, and re-emit these received 
Infrared signals to other electronic devices within range. 
Thus, for example, a user can program the node 12 (us- 
ing on-screen commands via infrared remote control de- 
vice 40) to turn on a TV or VCR to a preselected channel 
at a preselected time. The node 12, which has stored in 
Its memory the Individual infrared command signals for 
all popular electronic products, sends the appropriate 
command to HIC 16 at the preselected time, and the 
command Is emitted from Infrared transmitter 77 to in- 
frared remote control device 40. An infrared receiver 
147 on Infrared remote control device 40 receives the 
command, a header on the command is recognized by 
CPU 1 45, and the CPU 1 45 causes the command to be 
re-transmitted by the Infrared remote control device 40, 
via Manchester encoder 144 and Infrared transmitter 
1 46, to the TV or VCR to be activated. Alternatively the 
HIC 16 can transmit directly to the device to be control- 
led by bouncing the command signal off a far wall or off 
any appropriate reflective surface which Is properly ori- 
ented. In the above fashion, the present invention can 
be utilized as a universal remote control device. 

XI. DEMAND SIDE MANAGEMENT/AUTOMATED 
METER READING 

[0085] The present invention can also be used to con- 
trol and/or read devices In the home using power line 
carriertechnology For example, a user can program the 
system to turn on a lamp In his house at a certain time 
by inputting appropriate commands through the remote 
control device (the node leads the user through the use 
of this feature with interactive instructions) - the user's 
commands are sent out to the node by the home inter- 
face controller and stored there. At the time pro- 
grammed for activation, the node sends an instruction 
to the user's home interface controller to turn on the 
lamp, and the home Interface controller implements that 
Instruction by communicating with the electrical outlet 
for the lamp over the home's power line. 
[0086] Likewise, the utility company can use this fea- 
ture of the invention for demand side management, e. 
g., to temporarily turn-off the air conditioning compres- 
sors, hot water heaters, or other high power appliances 
of its customers during periods of high usage to avoid 
brownouts. Moreover, using power line management, 
the utility company can control the high-power applianc- 
es of not only users of the system, but also those of the 



neighboring homes. Since four homes typically share a 
transformer, and since about 60% of all homes are wired 
for cable, the utility company should be able to control 
virtually all homes in a neighborhood using the present 
5 invention. 

XII. OPTIONAL FEATURES 

[0087] Optionally, as shown In Fig. 16, the system of 
10 the present invention can be provided with an Interface 
unit to allow the user to plug in a conventional PC key- 
board 1 50, and thus enter alpha-numeric commands di- 
rectly without the use of IR remote control 40. The unit 
provided to the user includes a standard PC board con- 
's nector, keyboard scan logic 1 52, a remote control mod- 
ulator/driver 154 and an infrared diode transmitter 156. 
[0088] Alternatively users who do not have PC key- 
boards or who want a dedicated keyboard for use with 
the system can be provided with a special touch pad unit 
20 40 which Includes a full alpha-numeric membrane 
switch keyboard in addition to the touch pad area 52 
shown In Fig. 15. 

[0089] Another available option, shown in Fig. 17, is 
an interface to allow users to Input video for classified 

25 ads to be transmitted over the system. This unltconsists 
of a receptacle 1 58 for inputting video from a camcorder 
or VCR and a video to RF modulator 160 In the HIC 16 
of the user. An RF to video demodulator 1 62 and a video 
digitizer 164 are provided in the node 12 to demodulate 

30 and digitize the video data, which is then forwarded to 
the regional processing center in the manner described 
previously. 

[0090] A still further option, shown in Fig. 18, is an au- 
todialer provided in HIC 16 to automatically dial up a 
35 merchant or classified advertiser from the screen to al- 
low the usertospeakdirectly by telephone, to the seller. 
A CPU 166, through a telephone company subscriber 
line interface 168, automatically places the call for the 
user. 

40 

XIII. PROVIDING SUPPLEMENTAL INFORMATION 
FROM A NODE REGARDING PRODUCTS 
ADVERTISED DURING COMMERCIALS 

45 [0091] The nodes of the present invention can be pro- 
grammed in advance to control the home Interface con- 
trollers to display Insert text overlays on the television 
screens of users watching specified television program- 
ming, asking those users whether they are Interested in 

50 receiving additional information about a product being 
advertised. If a user responds affirmatively (via his re- 
mote control device), the home interface controller of 
that user passes the affirmative response onto the node, 
and the additional information requested Is placed In the 

55 user's electronic "mailbox" at the node. When the user 
checks his mailbox at a later time, he will see that the 
additional Information is available for viewing. 
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XIV. PROVIDING CUSTOMIZED ADVERTISING 
FROM A NODE DURING COMMERCIAL TIME OF 
GABLE PROGRAMMING 

[0092] The nodes of the present invention can also be 
programmed to provide customized advertising to users 
of the system during the commercial time of ordinary ca- 
ble television commercials. In this embodiment of the 
invention, users watching a particular program would 
automatically be switched to a virtual channel over 
which a commercial customized for their particular de- 
mographic location would be transmitted. The custom- 
ized commercial would be transmitted from the node to 
the user over the virtual channel during the 30 second 
or 1 minute interval typically allocated for advertising 
during the programming. At the end of the commercial 
time, the user would be returned from the virtual channel 
to the original channel, and normal programming would 
resume. In this manner, advertisers could prepare a va- 
riety of commercials targeted to different demographic 
groups, such that the commercial viewed by one class 
of users would be customized to the interests of those 
viewers, while other viewers would see a different com- 
mercial customized for their purchasing habits. Again, 
the switching of the system from the original program- 
ming to a virtual channel and back to the original pro- 
gramming would be transparent to the user, the switch- 
ing being accomplished utilizing synchronization infor- 
mation received from the broadcast network and trans- 
mitted from the headend computer to the node over a 
data channel. 

XV DISTRIBUTING PROGRAMMING FROM AN 
EXTERNAL SOURCE THROUGH A NODE 

[0093] Referring to Fig. 20, a node 12 can be fitted 
with a satellite and/or RF receiver 170 to receive and 
transmit programming down to that node's feeder 30 
over virtual channels. In this manner, additional pro- 
gramming can be provided to users of the system with- 
out utilizing the already crowded cable TV channel 
space. Likewise, a node 12 can be directly coupled to 
the headend via fiber optic cable or conventional coax 
cable for retransmission of particular programming or for 
access to database management systems. 
[0094] A node 1 2 can also receive programming from 
a local video source 172 (such as a video rental store) 
coupled to a tap downstream of the node. The video 
source 172 transmits to the node over the upstream fre- 
quency band of 5-30 MHz (the same frequency band as 
user commands), so the signals can pass upstream to 
the node. The node 12 converts the received video to 
the higher frequency of the virtual channels for trans- 
mission, upon request, to users down the feeder 



XVI. DISTRIBUTING INFORMATION AND 
PROGRAMMING FROM A HEADEND THROUGH 
DISTRIBUTION NODES 

5 [0095] Referring to Fig. 22, the nodes 12 of the 
present invention can be located at a central location, 
such as a headend, and transmit information and pro- 
gramming via coaxial or fiber optic cable to distribution 
nodes 1 90 located on feeders adjacent at the cable TV 

10 bridger amplifiers 28. As shown in Figs. 23A and 23B, 
distribution nodes 1 90 contain only the electronics nec- 
essary for frequency conversion, assignment of virtual 
channels and video compression/decompression - the 
bulk of the processing and data storage is now in the 

'5 nodes 12 at the headend. 

[0096] In operation, user commands are sent to the 
distribution node 1 90, where they are transmitted by RF 
modem 191 over the coax or fiber optic cable to the 
headend. The headend allocates a channel for trans- 

20 mission of the requested information and/or program- 
ming to the distribution node 190, and also a virtual 
channel for transmission from the distribution node 1 90 
to the home of the user Control data identifying those 
channels is sent from the headend to the distribution 

25 node 190, where it is demodulated by RF modem 197 
into a digital data stream which feeds I/O processor 64. 
The requested information and/or programming is then 
sent to distribution nodes 190 from headend node 12 
through the fiber or coax cable over a typical frequency 

30 band of. 50-450 MHz (this frequency band is available 
to the system since the fiber or coax is not used by the 
cable TV company). 

[0097] As shown in Fig. 23B, RF tuners 192, under 
control of the distribution node CPU, receive the channel 

35 transmitted by the node 12 at the headend containing 
the requested programming and/or information. If the re- 
quest is for programming and the programming has 
been compressed at the headend, it is decompressed 
in distribution node 190 by video compression-decom- 

40 pression processors 1 94. The decompressed program- 
ming is then encoded by NTSC encoders 112 and mod- 
ulated by frequency agile RF modulators 1 96 to the fre- 
quency of the assigned virtual channel. The information 
or programming is then transmitted from the distribution 

45 node 1 90 to the user. The central storage of data at the 
headend is particularly advantageous for distributing us- 
er video throughout the system. As shown in Fig. 23C, 
user video from a home interface controller enters dis- 
tribution node 190 through diplex filter 118 and is placed 

50 on the same line as RF from the headend (Fig. 23A). 
RF tuner 192 captures the user video (Fig. 238) and 
sends it through video compression processor 1 94. The 
compressed user video is then modulated by RF mo- 
dem 193 and is sent out through diplex filter 195 onto 

55 the fiber or coax to the node 1 2 at the headend (prior to 
this transmission from distribution node 1 90 to the head- 
end, control data identifying the channel to be used for 
the transmission is sent from headend node 12 to CPU 
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12 of distribution node 190, which in turn controls RF 
modem 193). At the headend, the compressed video 
can be accessed (and decompressed) by any user of 
the system coupled to that headend. In this manner the 
present invention can be used for video teleconferenc- 
ing. Note that the video compression/decompression 
electronics of node 12 at the headend performs the in- 
verse function of distribution node 190 using the same 
architecture. 

XVII. TRANSMISSION OVER FIBER OPTIC CABLE 

[0098] In areas where the telephone company serves 
homes directly with fiber-optic cable, the nodes of the 
present invention can be placed in the remote terminals 
of a telephone company fiber optic system. 
[0099] Referring to Fig. 21 , nodes are disposed in 
each of remote terminals 180 and insert a time domain 
multiplex (TDM) channel in the time-slice of the respec- 
tive home when the user requests an interactive channel 
or other desired programming. The requested informa- 
tion or channel is transmitted over fiber 181 to curb-side 
pedestals 1 82, and distributed from there to each home 
1 84 over coax cable 1 85. The nodes 1 2 receive updates 
from a store and forward computer 186 located in the 
central office of the telephone system (analogous to 
headend computer 8 of the cable TV design) over the 
typical 1 .2 GHz fiber coupling the telco central office to 
each remote terminal. 

[0100] Although the present Invention has been de- 
scribed In relation to particular embodiments thereof, 
many other variations and modifications and other uses 
will become apparent to those skilled In the art. It is pre- 
ferred, therefore, that the present Invention be limited 
not by the specific disclosure herein, but only by the ap- 
pended claims. 



Claims 

1. An interactive television information system for 
transmitting video picture information received from 
a plurality of information providers to home televi- 
sions (38) coupled to a cable television distribution 
system (24, 26, 28, 30, 32, 34, 36), comprising: 

a regional processing center (4) for assembling 
and processing said video picture information 
received from said plurality of information pro- 
viders, and for transmitting said processed and 
assembled video picture information over said 
cable distribution system; and 
a plurality of nodes (12) coupled to said cable 
television distribution system for capturing and 
storing said processed and assembled video 
picture Information, each of said nodes being 
associated with a portion of said home televi- 
sions (38) coupled to said cable television dis- 



tribution system: 

wherein a cable television subscriber viewing 
one of said home televisions (38) can display and 

5 interact with said video picture information stored in 
said associated node by communicating com- 
mands exclusively to said associated node but not 
to said regional processing center, said associated 
node controlling and coordinating the transmission 

10 of said video picture information to said cable tele- 
vision subscriber without communicating with said 
regional processing center (4), each of said nodes 
in said cable distribution system containing an Iden- 
tical copy of said video picture Information transmlt- 

'5 ted over said cable distribution system by said re- 
gional processing canter (4), such that said sub- 
scriber interacts exclusively with said video picture 
information stored in said node and not with said 
video picture information in said regional process- 

20 ing center. 

2. An interactive television information system as re- 
cited In claim 1 , wherein said nodes Include means 
for transmitting said video picture information to 

25 said home televisions at video frequencies unused 
by the cable distribution system for transmitting or- 
dinary cable television programming. 

3. An interactive television information system as re- 
30 cited in claim 2, wherein each of said home televi- 
sions Includes an associated home interface con- 
troller with means for receiving one of a plurality of 
channels transmitted by said node on a contention 
basis, said home Interface controller, upon activa- 

35 tlon, being assigned a channel from said node 
which is not in use by any, other home Interface con- 
troller associated with said node, said video picture 
information being transmitted from said node to said 
home interface controller over said assigned chan- 
ge nel. 

4. An interactive television information system as re- 
cited in claim 3. further comprising means associ- 
ated with said home interface controllers for printing 

45 information received from said associated node. 

5. An interactive television information system as re- 
cited in claim 3, wherein said home interface con- 
troller includes frame grabber circuitry for storing 

50 frames of video picture information from said node, 
such that said channel from said node is assigned 
to said home interface controller only when video 
picture Information Is being transmitted from said 
node to said home interface controller, said channel 

55 being released for transmission of video picture In- 
formation to other home interface controllers at all 
other times. 
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6. An interactive television information system for 
transmitting over a fibre optic telephone system vid- 
eo picture information to home televisions (38) con- 
nected to a cable television distribution system, 
comprising: 

a regional processing centre (4) for receiving 
said video picture information from Information 
providers and assembling and processing It for 
transmission over said fibre optic telephone 
system, and 

a plurality of nodes (12) In remote terminals of 
said fibre optic telephone system for capturing 
and storing said transmitted video picture infor- 
mation, each of said nodes containing an Iden- 
tical copy of said video picture Information and 
being connected to said cable television distri- 
bution system and associated with a portion of 
said home televisions (38), 

wherein a cable television subscriber viewing 
one of said home televisions (38) can display and 
Interact exclusively with said video picture informa- 
tion stored In said associated node by communicat- 
ing commands exclusively to said associated node 
but not to said regional processing centre, said as- 
sociated node controlling transmission of said 
stored video picture Information to said home tele- 
vision without communicating with said regional 
processing centre. 

7. A method for transmitting interactive video picture 
Information to home televisions coupled to a cable 
distribution system, said method comprising the 
steps of: 

a) processing and assembling information In a 
regional processing center; 

b) transmitting said processed and assembled 
information from said regional processing cent- 
ertoaplurallty of nodes in said cable television 
distribution system, each of said nodes being 
associated with at least one of said home tele- 
visions, each of said nodes receiving and stor- 
ing a substantially indentical copy of said proc- 
essed and assembled information; and 

c) transmitting said video picture Information 
stored in a node to a home television associat- 
ed with said node In response to commands re- 
ceived from a subscriber of said cable televi- 
sion distribution system, such that said sub- 
scriber Interacts directly with said video picture 
information stored in said associated node, and 
not with said video picture information stored in 
said regional processing center. 

8. A method for transmitting interactive video picture 
Information as recited in claim 7, further comprising 



the step of using information stored In said node to 
control a' device In the home of said subscriber 

9. An interactive television system as recited In claim 
5 1 , wherein a feeder/inserter is used to couple said 

node to said cable television distribution system, 
said feeder/Inserter including a low pass filter for 
blocking said video picture Information from pass- 
ing to any nodes upstream, while permitting video 
10 frequencies used by said cable system for ordinary 
cable television programming to pass through 
downstream unattenuated. 

10. An interactive television system as recited In claim 
'5 3, wherein said home interface controller includes 

means for receiving and sending user generated 
video to said node for processing. 

11. An interactive television system as recited In claim 
20 6, wherein said node distributes said video picture 

information over fiber optic cable to curb pedestals 
associated with said subscribers. 

12. A method for transmitting interactive video picture 
25 information as recited in claim 7, further comprising 

the steps of: 

(I) dynamically assigning one of a plurality of 
channels to said subscriber requesting said vld- 

30 eo picture information; and 

(II) transmitting said requested video picture In- 
formation to said home television of said re- 
questing subscriber over said assigned chan- 
nel. 

35 

13. A method for transmitting video picture information 
as recited in claim 12, further comprising the step 
of automatically switching said home television of a 
subscriber to a customized commercial transmitted 

40 from said node during a commercial Interval, said 
customized commercial being transmitted to said 
home television over one of said plurality of chan- 
nels dynamically assigned by said node. 

45 14. A method for transmitting interactive video picture 
information as recited in claim 7, further comprising 
the step of transmitting user responses to a select- 
ed merchant. 

50 15. A method for transmitting interactive video picture 
information as recited in claim 7, wherein said node 
receives at least a portion of said video picture In- 
formation over means external to said cable televi- 
sion distribution system. 

55 
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Patentanspruche 

1. Interaktives Fernseh-lnformationssystemzurUber- 
tragung von Videobildinformationen, die von meh- 
reren Informationsanbietern erhalten wurden, an s 
Heimfernseher (38), die mit einem Kabelfernseh- 4. 
Verteilersystem (24, 26, 28, 30, 32, 34, 36) verbun- 

den sind, aufweisend: 

ein regionales Verarbeitungszentrum (4) zum io 
Zusammenstellen und Verarbeiten der von den 5. 
Informationsanbietern erlnaltenen Videobildin- 
formationen und zum Ubertragen der verarbei- 
teten und zusammengestellten Videobildinfor- 
mationen ilber das Kabelverteilersystem, und '5 
mehrere Knoten (12), die mit dem Kabelfern- 
seli-Verteilersystem verbunden sind, urn die 
verarbeiteten und zusammengestellten Video- 
bildinformationen aufzufangen und zu spei- 
clnern, wobei jeder Knoten einem Teil der mit 20 
dem Kabelfernseh-Verteilersystem verbunde- 
nen Heimfernselier (38) zugeordnet ist, 

6. 

wobei ein Kabelfernseh-Teilnehmer, der ei- 
nen der Heimfernseher (38) betracfitet, die in dem 25 
zugeordneten Knoten gespeicfierten Videobildin- 
formationen anzeigen und mit ilinen interaktiv um- 
gehen kann, indem er Kommandos ausschlieRlich 
zum zugeordneten Knoten, nicfit jedochi zum regio- 
nalen Verarbeitungszentrum ubermittelt, wobei der so 
zugeordnete Knoten die Ubertragung der Video- 
bildinformationen zu dem Kabelfernseli-Teilnefimer 
ohine Kommunikation mit dem regionalen Verarbei- 
tungszentrum (4)steuert und koordiniert, und jeder 
Knoten im Kabelverteilersystem eine identischie 35 
Kopie der vom regionalen Verarbeitungszentrum 
(4) uberdas Kabelverteilersystem Obertragenen Vi- 
deobildinformationen enthalt, so dal3 der Teilneh- 
mer ausschlieGlicfi mit den in dem Knoten gespei- 
cfierten Videobildinformationen und nicfit mit den 40 
Videobildinformationen in dem regionalen Verarbei- 
tungszentrum interaktiv umgeht. 

2. System nacfi Ansprucfi 1, wobei die Knoten eine 
Einrichtung zum Ubertragen der Videobildinforma- 45 
tionen zu den Heimfernsetiern in Videofrequenzen, 

die vom Kabelverteilersystem zur Ubertragung ge- 
wofinlictier Kabelfernsefiprogramme ungebraucfi- 
licti sind, enthalt. 

50 

3. System nach Anspruch 2, wobei jeder Heimfernse- 
her eine zugeordnete Heiminterfacesteuerung mit 
einer Einrichtung zum Empfangen eines von meh- 
reren Kanalen, die von dem Knoten im Konkurrenz- 
betrieb ubertragen werden, enthalt und die Heimin- 55 
terfacesteuerung nach Aktivierung einen Kanal von 

dem Knoten zugewiesen bekommt, der von keiner 7. 
anderen dem Knoten zugeordneten Heiminter- 



facesteuerung verwendet wird, und die Videobildin- 
formationen uber den zugewiesenen Kanal von 
dem Knoten zu der Heiminterfacesteuerung uber- 
tragen werden. 

System nach Anspruch 3 mit einer den Heiminter- 
facesteuerungen zugeordneten Einrichtung zum 
Drucken von von dem zugeordneten Knoten emp- 
fangenen Informationen. 

System nach Anspruch 3, wobei die Heiminter- 
facesteuerung eine Frame-Grabber-Schaltung 
zum Speichern von Rahman der Videobildinforma- 
tionen von dem Knoten aufweist, so da3 der Kanal 
von dem Knoten lediglich dann der Heiminterfaces- 
teuerung zugewiesen wird, wenn von dem Knoten 
Videobildinformationen an die Heiminterfacesteue- 
rung ubertragen werden, und der Kanal zu alien an- 
deren Zeiten zur Ubertragung von Videobildinfor- 
mationen an andere Heiminterfacesteuerungen 
freigegeben wird. 

Interaktives Fernseh-lnformationssystem zur Uber- 
tragung von Videobildinformationen iiber ein faser- 
optisches Telefonsystem an Heimfernseher (38), 
die mit einem Kabelfernseh-Verteilersystem ver- 
bunden sind, aufweisend: 

ein regionales Verarbeitungszentrum (4), urn 
die Videobildinformationen von Informations- 
anbietern entgegenzunehmen und sie zur 
Ubertragung uber das faseroptische Telefonsy- 
stem zusammenzustellen und zu verarbeiten, 
und 

mehrere Knoten (12) in entfernten Endgeraten 
des faseroptischen Telefonsystems zum Auf- 
fangen und Speichern der ubertragenen Video- 
bildinformationen, wobei jeder Knoten eine 
identische Kopie der Videobildinformationen 
enthalt und mit dem Kabelfernseh-Verteilersy- 
stem verbunden und einem Teil der Heimfern- 
seher (38) zugeordnet ist, 

wobei ein Kabelfernseh-Teilnehmer, der ei- 
nen der Heimfernseher (38) betrachtet, 
ausschlieBlich die in dem zugeordneten Knoten ge- 
speicherten Videobildinformationen anzeigen und 
mit ihnen interaktiv umgehen kann, indem er Kom- 
mandos ausschlieraiich zu den zugeordneten Kno- 
ten aber nicht zu dem regionalen Verarbeitungs- 
zentrum ubertragt, wobei der zugeordnete Knoten 
die Ubertragung der gespeicherten Videobildinfor- 
mationen an den Heimfernseher ohne Kommunika- 
tion mit dem regionalen Verarbeitungszentrum 
steuert. 

Verfahren zur Ubertragung interaktiver Videobildin- 
formationen an Heimfernseher, die an ein Kabelver- 
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teilersystem angeschlossen sind, mil folgenden 
Schritten: 

(a) Verarbeiten und Zusammenstellen von In- 
formationen in einem regionalen Verarbei- s 
tungszentrum, 

(b) Ubertragen der verarbeiteten und zusam- 
mengestellten Informationen von dem regiona- 
len Verarbeitungszentrum an mehrere Knoten 

in dem Kabelfernseli-Verteilersystem, wobei io 
jeder Knoten mindestens einem der Heimfern- 
selier zugeordnet ist und eine im wesentiiclien 
identisclne Kopie der verarbeiteten und zusam- 
mengesteliten informationen empfangt und 
speicliert, und '5 

(c) Ubertragen der in einem Knoten gespei- 
cherten Videobiidinformationen an einen dem 
Knoten zugeordneten Heimfernselier in Reak- 
tion auf Kommandos, die von einem Teilneli- 
mer des Kabelfernseli-Verteiiersystems eriial- 20 
ten werden, so da3 der Teiinelimer direkt mit 
dsn in dem zugeordneten Knoten gespeiclner- 

ten Videobiidinformationen und nicht mit den in 
dem regionalen Verarbeitungszentrum gespei- 
clierten Videobiidinformationen interaktiv um- 25 
gelit. 



biidinformationen veriangt, und 
(ii) Ubertragen der veriangten Videobiidinfor- 
mationen an den Heimfernselier des verlan- 
genden Teiinehmers liber den zugewiesenen 
Kanai. 

13. Verfahren nacli Anspruch 12 mit einem Schritt zum 
automatischen Umschalten des Heimfernsehers ei- 
nes Teiinehmers auf eine kundenangepa(5te Wer- 
bung, die waiirend einer Werbepause von dem 
Knoten gesendet wird, und Ubertragen der kunden- 
angepaRten Werbung an den Heimfernseher uber 
einen der von dem Knoten dynamisch zugewiese- 
nen Kanale. 

14. Verfahren nach Anspruch 7, mit einem Schritt zur 
Ubermittlung von Benutzerantworten an einen aus- 
gewahlten Handier 

15. Verfahren nach Anspruch 7 wobei der Knoten min- 
destens einen Teil der Videobiidinformationen uber 
eine au3erhaib des Kabelfernseh-Verteiiersystems 
befindliche Einrichtung erhait. 

Revendications 



8. Verfahren nach Anspruch 7 mit einem Schritt zur 
Verwendung von in dem Knoten gespeicherten In- 
formationen zur Steuerung einer Vorrichtung im 
Heim des Teiinehmers. 

9. System nach Anspruch 1 , wobei eine Zufuhr/Einfti- 
geeinrichtung verwendet wird, um den Knoten mit 
dem Kabeifernseh-Verteilersystem zu verbinden, 
wobei die Zufuhr-ZEinftigeeinrichtung einen Tief- 
paBfilter aufweist, um die Videobiidinformationen 
gegen ein Laufen zu einem stromaufwartigen Kno- 
ten zu sperren, wahrend von dem Kabelsystem fur 
gewohnliche Kabelfernsehprogramme verwendete 
Videofrequenzen ungedampft stromabwarts pas- 
sieren konnen. 

10. System nach Anspruch 3, wobei die Heiminter- 
facesteuerung eine Einrichtung zum Entgegenneh- 
men und Senden von benutzererzeugten Videos 
zur Verarbeitung zum Knoten beinhaltet. 

11. System nach Anspruch 6, wobei der Knoten die Vi- 
deobiidinformationen liber ein faseroptisches Ka- 
bel an Curb-Pedestaie verteilt, die den Teilnehmern 
zugeordnet sind. 

12. Verfahren nach Anspruch 7 mit folgenden weiteren 
Schritten: 

(i) dynamisches Zuweisen eines von mehreren 
Kanaien zu einem Teilnehmer, der die Video- 



1. Systeme d'informations televisees interactif pour 
transmettre des informations video regues en pro- 
se venance d'une piuraiite de fournisseurs d'informa- 
tions vers des teievisions (38) instaliees a domicile 
reiiees a un systeme de teledistribution cabie (24, 
26, 28, 30, 32, 34, 36), comportant : 

35 un centrai de traitement regional (4) pour as- 

sembier et traitor lesdites informations video 
refues en provenance de ladite piuraiite de 
fournisseurs d'informations, et transmettre ies- 
dites informations video traitees et assemblees 

40 via iedit systeme de distribution cabie, et 

une piuraiite de noeuds (12) reiies audit syste- 
me de teledistribution cable pour capturer et 
memoriser iesdites informations video traitees 
et assembiees, chacun desdits noeuds etant 

45 associe a une partie desdites teievisions (38) 

instaliees a domicile reiiees audit systeme de 
teiedistribution cabie, 

dans iequel un abonne au cable regardant 
50 I'une desdites teievisions (38) instaliees a domicile 
peut afficher lesdites informations video memori- 
sees dans iedit noeud associe et interagir avec elies 
en communiquant des instructions exciusivement 
audit noeud associe, mais non audit centrai de trai- 
55 tement regionai, Iedit noeud associe controiant et 
coordonnant ia transmission desdites informations 
video aupres dudit abonne au cable sans commu- 
niquer avec Iedit central de traitement regionai (4), 
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chacun desdits noeuds dudit systeme de distribu- 
tion cable contenant une copie identique desdites 
informations video transmises via ledit systeme de 
distribution cable par ledit central de traitennent re- 
gional (4), de sorte que ledit abonne interagit exclu- 
sivement avec lesdites informations video memori- 
sees dans ledit noeud et non avec lesdites informa- 
tions video memorisees dans ledit central de traite- 
ment regional. 

2. Systeme d'informations televisees interactif salon 
la revendication 1 , dans lequel lesdits noeuds in- 
cluent des moyens pour transmettre lesdites infor- 
mations video vers lesdites televisions installees a 
domicile a des frequences video non-utilisees par 
le systeme de distribution cable pour transmettre un 
programme televise ordinaire sur le cable. 

3. Systeme d'informations televisees interactif selon 
la revendication 2, dans lequel cliacune desdites te- 
levisions installees a domicile inclut un controleur 
d'interface installe a domicile associe avec des 
moyens pour recevoir I'un parmi une pluralite de ca- 
naux transmis par ledit noeud sur la base d'un sche- 
ma du type "contention", ledit controleur d'interface 
installe a domicile, lors de son activation, se voyant 
assigner un canal a partir dudit noeud qui n'est uti- 
lise par aucun autre controleur d'interface installe a 
domicile associe audit noeud, lesdites informations 
video etant transmises a partir dudit noeud vers le- 
dit controleur d'interface installe a domicile via ledit 
canal assigne. 

4. Systeme d'informations televisees interactif selon 
la revendication 3, comportant en outre des moyens 
associes auxdits controleurs d'interface installes a 
domicile pour imprimer les informations regues a 
partir dudit noeud associe. 

5. Systeme d'informations televisees interactif selon 
la revendication 3, dans lequel ledit controleur d'in- 
terface installe a domicile inclut un circuit d'acquisi- 
tion de frames pour memoriser les frames d'infor- 
mations video en provenance dudit noeud, de sorte 
que ledit canal provenant dudit noeud n'est assigne 
audit controleur d'interface installe a domicile que 
lorsque des informations video sont transmises a 
partir dudit noeud vers ledit controleur d'interface 
installe a domicile, ledit canal etant libere pour la 
transmission d'informations video vers d'autres 
controleurs d'interface installes a domicile a tout 
autre instant. 

6. systeme d'informations televisees interactif pour 
transmettre, via un systeme de communication te- 
lephonique a fibres optiques, des informations vi- 
deo vers des televisions (38) installees a domicile 
reliees a un systeme de teledistribution cable. 



comportant : 

un central de traitement regional (4) pour rece- 
voir lesdites informations video en provenance 
5 defournisseurs d'informations et les assembler 

et les trailer pour les transmettre via ledit sys- 
teme de communication telephonique a fibres 
optiques, et 

f une pluralite de noeuds (12) situes dans des 

terminaux distants dudit systeme de communi- 
cation teleplionique a fibres optiques pour cap- 
turer et memoriser lesdites informations video 
transmises, chacun desdits noeuds contenant 

'5 une copie identique desdites informations vi- 

deo et etant relie audit systeme de teledistribu- 
tion cable et associe a une partie desdites te- 
levisions (38) installees a domicile, 

20 dans lequel un abonne au cable regardant 

I'une desdites televisions (38) installees a domicile 
peut afficher exclusivement lesdites informations 
video memorisees dans ledit noeud associe et in- 
teragir avec elles en communiquant des instruc- 
ts tions exclusivement audit noeud associe, mais non 
audit central de traitement regional, ledit noeud as- 
socie controlant la transmission desdites informa- 
tions video memorisees vers ladite television instal- 
lee a domicile sans communiquer avec ledit central 
30 de traitement regional. 

7. Precede pour transmettre des informations video 
interactives vers des televisions (38) installees a 
domicile reliees a un systeme de distribution cable, 
55 ledit precede comportant les etapes consistant a : 

a) traiter et assembler les informations au sein 
d'un central de traitement regional, 

b) transmettre lesdites informations traitees et 
40 assemblees a partir dudit central de traitement 

regional vers une pluralite de noeuds dudit sys- 
teme de teledistribution cable, chacun desdits 
noeuds etant associe a au moins I'une desdites 
televisions installees a domicile, chacun des- 
45 dits noeuds recevant et memorisant une copie 

sensiblement identique desdites informations 
traitees et assemblees, et 

c) transmettre lesdites informations video me- 
morisees dans un noeud vers une television 

so installee a domicile associee audit noeud en re- 

ponse a des instructions rejues en provenance 
d'un abonne dudit systeme de teledistribution 
cable, de sorte que ledit abonne interagit direc- 
tementavec lesdites informations video memo- 

55 risees dans ledit noeud associe, et non avec 

lesdites informations video memorisees dans 
ledit central de traitement regional. 
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8. Procede pour transmettre des informations video 
interactives selon la revendication 1 , comportant en 
outre I'etape consistant a utiliser les informations 
memorisees dans ledit noeud pour controler un dis- 
positif installe au domicile dudit abonne. s 

9. Systems televise interactif selon la revendication 1 , 
dans lequel un element d'alimentation/insertion est 
utilise pour teller ledit noeud audit systeme de tele- 
distribution cable, ledit element d'alimentation/in- f 
sertion incluant un filtre passe-bas pour empecher 

le passage desdites informations video vers les 
noeuds situes en amont, tout en permettant aux fre- 
quences video utilisees par ledit systeme cable, 
pour un programme televise ordinaire du cable, '5 
d'etre transmises vers I'aval sans attenuation. 



dit noeud regoit au moins une partie desdites infor- 
mations video via des moyens externes audit sys- 
tems de teledistribution cable. 



10. Systeme televise interactif selon la revendication 3, 
dans lequel ledit controleur d'interface installe a do- 
micile inclut des moyens pour recevoir et envoyer 20 
de la video generee par rutilisateur vers ledit noeud 
a des fins de traitement. 



11. Systeme televise interactif selon la revendication 6, 
dans lequel ledit noeud distribue lesdites informa- 25 
tions video via un cable en fibre optique pour atte- 
nuer les niveaux de noir associes auxdits abonnes. 



12. Procede pour transmettre des informations video 
interactives selon la revendication 7, comportant en so 
outre les etapes consistant a : 

(i) assigner d'une maniere dynamique I'un par- 
mi une pluralite de canaux audit abonne de- 
mandant lesdites informations video, et 55 

(ii) transmettre lesdites informations video de- 
mandees vers ladite television, installee a do- 
micile, dudit abonne les demandant via ledit ca- 
nal assigne. 

40 

13. Procede pour transmettre des informations video 
selon la revendication 12, comportant en outre I'eta- 
pe consistant a basculerautomatiquement ladite te- 
levision installee a domicile ,d'un abonne sur une 
annonce publicitaire personnalisee transmise a 
partir dudit noeud durant un intervalle publicitaire, 
ladite annonce publicitaire personnalisee etant 
transmise vers ladite television installee a domicile 
via I'un parmi ladite pluralite de canaux assigne 
d'une maniere dynamique par ledit noeud. so 

14. Procede pour transmettre des informations video 
interactives selon la revendication 7, comportant en 
outre I'etape consistant a transmettre les reponses 
des utilisateurs a un commergant selectionne. 55 

15. Procede pour transmettre des informations video 
interactives selon la revendication 7, dans lequel le- 
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